The role of a patient in hypertension care is to adhere to and actively participate in treatment, make evidence-based lifestyle choices and manage the symptoms that occur. 4 There is a great variation in revisit intervals for hypertension followups, 5 often leaving the patient uncertain as to their BP level, BP targets and how these relate to daily life activities. The possibility to follow, for example, the potential influence of physical activity, stress and sleep on BP can offer opportunities to improve patient outcomes. Self-management of chronic illness refers to actions taken by a patient to manage his or her health problem, with support from a health care professional. 6, 7 The approach of self-management conducted within the frame of a patient-professional relationship is in line with person-centeredness, 8 which in our context would account for a well-informed, knowledgeable and active patient who is aware of the importance of reaching BP targets. 9 A recent review 10 showed that self-management of hypertension using technology improved BP control and the importance to involve both patients and professionals. However, there are many barriers that may prevent or slow the adoption of new therapeutic advances supported by health information technology into routine clinical practice. 11 Therefore, better systems of care should be developed that improve and sustain long-term commitment to prescriptions. 12 Adoption depends on understanding patients' and professionals' experiences and expectations regarding technology use. Research focusing on such experiences often assesses patients' or professionals' experiences separately. Recent examples include Langenau et al 13 studying physicians' use of Skype in communicating with patients and Ketikidis et al 14 examining the acceptance of information technology by health professionals in general, including nurses and physicians. In contrast, Rosas et al 15 and Mulvaney et al 16 are two studies focusing on patients' experiences of health information technology with a more explicit self-management agenda. However, to attain wellchosen strategies for adoption and appropriation in regular care, empirical studies that include both strategic groups and relevant empirical contexts are to be preferred. One of the few studies with this approach is Antheunis et al, 17 which examined the motives, barriers and expectations of patients and health care professionals involving social media use. Bengtsson et al, 18 in turn, studied patient and professional perspectives on hypertension treatment for use in the development of a mobile phone-based platform. These studies found similarities and differences in motives for technology use and preferred technologies. More importantly, there were differences between the groups regarding the perception of patients' expectations and capacities. In sum, it is essential that intervention strategies focus on improving the adoption of new therapies and technologies into clinical practice, not to simply aim to create episodic, but rather long-term, engagement by users. 19 This study is part of a research program aiming to develop and evaluate an interactive mobile phone-based system for supporting the self-management of hypertension from a person-centered perspective. 20 Person-centeredness 8 emphasizes the value of the patient's own experiences of their situation and is an important perspective in the program. Therefore, the following ideals are important: 1) partnership and participation, taking into account patient views; 2) patient reports, for example through the use of BP self-measurement technology and 3) the documentation of patient reports in the mobile phone being part of the system. The system comprises a set of questions and motivational messages delivered and captured by means of mobile phone-based technology. After patients and professionals had used this self-management support system in hypertension care for 8 weeks, we aimed to explore their views regarding their experiences and expectations to improve the possibilities for adoption in clinical practice. This paper is a secondary analysis of a cohort study of a mobile phone-based self-management support system for patients with hypertension. We have earlier reported patients' experiences of the system with a specific focus on perceived more direct utility and insights. 21 Together with a subgroup of the patients included in the earlier study, in this study, we also include professionals to explore the future expectations and challenges that influence the possibilities to implement the system in clinical practice. Therefore, this paper is based on interviews with both patients and professionals about their experiences of and expectations for using a self-management system in daily life as well as in clinical contexts, which are essential for achieving such a purpose.
Methods

study setting and participants Patients
Participants in this study were recruited from the sample of 50 patients in the 8-week intervention study. 21 A convenient sample was used. Thus, 20 patients from four primary health care centers who agreed to participate in the 8-week study were consecutively asked by their nurse or physician to participate in the present study. The inclusion criteria were as follows: 1) able to understand and speak Swedish; 2) .30 years of age and 3) currently taking medication for hypertension. To retrieve knowledge from experienced patients with hypertension, patients .30 years of age were included. The 20 patients were interviewed by IH and UB immediately after their ordinary follow-up consultation with their nurse or physician. Patient characteristics are shown in Table 1 . The professionals (n=7) who conducted and agreed to participate in the follow-up consultations after use of the system were all females aged 33-65 years and consisted of six nurses and one physician. A convenient sample was used, and the health care professionals who had a scheduled appointment with the patient for follow-up after use of the system participated. All were experienced in hypertension care (range 3-22 years), and four of the nurses had specialist training in public health/primary care.
intervention
The interactive mobile phone-based self-management support system (referred to as the system) consists of three main components: 1) a mobile phone platform for the delivery and capture of patient reports of well-being, symptoms, lifestyle, medication intake, side effects, BP, tailored phonebased motivational messages and reminders; 2) a device for measuring BP and 3) a web-based feedback system showing graphs of the self-reported data. To be found elsewhere are detailed descriptions of the design, development and validation process; 18, 20, 22, 23 the patients' more immediate experiences of using the technology 21 and an analysis of the effect of BP after 8 weeks of using the self-management system. 24 The communication platform for the delivery of the system was developed by 21st Century Mobile AB (Stockholm, Sweden) (www.cqmobil.se) 42 and was designed to allow daily self-reports to be registered by means of the patients' own mobile phones and then returned to and stored in a secure database.
At the start-up meeting, patients were trained in measuring their BP, according to the European Society of Hypertension Practice Guidelines for home blood pressure monitoring. 25 A home blood pressure monitor (BP A200 AFIB; Microlife USA Inc., Clearwater, FL, USA), validated according to the international protocol of the European Society of Hypertension, was used. 26 The study intervention is briefly summarized in Figure 1 .
Data collection
Source data consisted of 16 h and 49 min of audio-recorded face-to-face interviews, held with 20 patients and their treating professionals immediately after the follow-up consultations after 8 weeks use of the system.
A semi-structured interview guide with open-ended questions about experiences from and expectations for using the system in daily life (home context) as well as experiences from the follow-up consultation (clinical context) was used. Examples of interview questions to both patients and professionals were: What are your experiences from participating in the project?, What was your understanding of the graphs? 
Data analysis
The interviews were transcribed verbatim and were coded using NVivo 10 (QSR International Pte Ltd., Doncaster, VIC, Australia). Qualitative thematic analysis was used to analyze the data and was chosen as an appropriate method for identifying, analyzing, interpreting and reporting themes. 27 The analysis focused on themes addressed in the interviews regarding patients' and professionals' views of opportunities and barriers posed by the system.
We developed a coding framework to organize the data systematically based on analyses of the transcripts. When searching for themes, we considered how they could be combined into subthemes from which overarching themes could be derived. We reviewed the suggested themes to determine whether they worked in relation to our codes and whether they were valid in relation to the entire data set, by reading all assembled quotes for each theme. To present and visualize the results, illustrative quotes were identified. The analysis was iterative and was performed by the first author in collaboration with the co-authors, which we then discussed in order to reach agreement in our understanding of the data; furthermore, the interpretation was supported by several multidisciplinary discussions within the research program.
ethical considerations
The study, approved by the regional ethics board in Gothenburg, Sweden (study codes 551-09 and T-100-12), was conducted in accordance with the Declaration of Helsinki. 28 All patients were informed about the study, both in writing and verbally, by their health care professional and the researchers before they gave written informed consent. Transcripts were anonymized, and the patients were assured confidentiality. The study was registered in the Clinical Trial Protocol Registration System (ClinicalTrials.gov NCT01510301), under the acronym MIHM (Mobile phone In Hypertension Management), and was further monitored by an independent monitoring board.
Results
The analysis resulted in three themes (displayed in Table 2 ): experiences after use of the system, expectations after use of the system and challenges for adoption in hypertension care and underlying subthemes.
experiences after use of the system contributing to understanding, insight and motivation Professionals and patients were generally positive about the system. They also perceived that it was a user-friendly tool. Patients said that they had previously not known what was regarded as normal BP levels. They felt they had received confirmation of the interplay between BP and other selfreported data and that they had recognized the importance of a better lifestyle. They also emphasized that the system could be of help to professionals in increasing their knowledge and understanding of how patients felt:
The positive thing was that the staff got better insight into how the relations were connected, and could therefore The professionals believed that the system had generally worked well for the patients. From their own perspective, they experienced it as relevant and usable. Through the system, they had increased their insight into the patients' thoughts and perceptions about their condition: enabling new roles in care for patients and professionals
The follow-up consultation was perceived as more substantial than previous, and it was noted that more patient-related issues were raised. The patients' experiences were in focus when the discussion was based on the graphs:
Now we have facts here [points to graphs] on how it looks, and it's every day, and how it varies from day to day. So it's a bit clearer to talk about it; with this information I myself have given, the visit's different and I have more information than I would otherwise be able to give, or remember, or have thought of. So it's good. [Female Pt 7] The professionals experienced that the follow-up consultation changed in nature so that the patients could participate in a more informed way. They described a new situation in which facts about the "daily life" of the patient based on graphs were available both before and during the consultation. The situation was new to the professionals in that the patients were prepared, which increased their insight into themselves and their illness, something that affected the consultation as such. Some professionals also felt that the focus of the consultation changed, with the self-reported data now at the center of attention.
expectations after use of the system Becoming an accountable patient, based on understanding
Patients saw advantages to the ability to measure and follow-up their BP, thereby being able to increase their responsibility for their own health in the future. This was confirmed by the professionals. Patients mentioned feeling safer when the professionals could follow their self-reported data. The patients also believed that the system increased their motivation to make lifestyle changes, as well as to maintain them. The professionals mentioned that the patients' new insight might lead to increased adherence to recommended treatment:
That the blood pressure reacts so differently and so quickly, and that you see that certain things are good for the pressure
has helped me; now I've seen it in black and white, so I'll keep that with me in the future. [Female Pt 14] The professionals emphasized that their role had changed into that of a resource (a consultant) that could provide support when problems and questions arose for the patients: Promoting a more efficient and effective care
The system was considered as very much in line with the current trend of increased focus on one's own health:
It's interesting that there's development, and that there are new methods that might be of help and continue building on various check-ups and care situations through technology.
[ Professional 7] Patients and professionals could see the potential future advantages to assuming responsibility for measuring and keeping track of variations in their BP. They felt that the system offered a flexible arrangement that also saved time, since the number of necessary follow-up consultations with the sole purpose of measuring their BP could be reduced. They believed that the system enabled closer contact with health care, through its capacity to submit data on BP and health issues. Both groups mentioned the potential value of the system when changes to medication are made, through its new capacity to monitor changes in BP and health "at a distance". The system also had value as a reminder to take one's medication:
I tell everybody they have to take control over their situation, to lose weight and increase exercise, and that this has resulted in improved health; then, you have to in some way be able to check this, and this system is just superb.
[Male Pt 18] Professionals saw a potential for the system to improve the efficiency of care through its capacity to follow the patients' self-reported data and the related graphs "at a distance", which in turn can lead to a follow-up consultation over the phone rather than in person. This could make it easy to give patients feedback via the system and, on the other hand, to offer patients in need direct visits to their physician. Additionally, the professionals expressed that the system offered an overview of self-reported data that enabled insight into patients' daily life activities. They argued that Furthermore, the professionals believed that in order to handle the system in a beneficial way, it was important for patients to be motivated and interested, not too old and possess some technical knowledge.
challenges for adoption in hypertension care
Further need to develop the system Both patients and professionals talked about the need to improve the graphs to make them easier to understand. A suggestion by the professionals was that the days of the week should be clearly displayed, so that variations in BP between workdays and weekends could be discussed. Another suggestion for a technical solution to improve the graphs was made by a patient: Furthermore, both patients and professionals missed an opportunity to tailor the system according to personal preferences, for example to introduce new questions or adapt the schedule for self-reporting. Other suggestions involved a feature to comment on certain self-reported data, for example that reduced well-being might be caused by influenza, pain or other circumstances. Owing to the lack of this function, some patients made notes by hand in private, which became a resource in the conversation during the follow-up meeting. Sometimes the patients experienced technical problems when they started using the system, which in turn depended on differences in technical experience and the type of mobile phone they had. Patients requested clear information before starting to use the system, which should also be tailored to personal needs. Special focus should be on the issue of how to interpret the graphs of self-reported data.
Redesign of care to benefit from new technology
Different dimensions in the need to transform care were mentioned by patients and professionals when the former participated in their own care and assumed more responsibility. Professionals voiced feelings of uncertainty regarding the organization of the follow-up consultation in the new situation. The fact that patients expanded their role and activity in the consultation was perceived as largely positive, while others felt that the system as such was too much in focus during the follow-up conversation, implying that it interfered with the usual agenda.
For the patients, it became more obvious that they should assume responsibility for their BP values and raise issues related to this in the follow-up consultation. During the majority of the follow-up consultations, with only a few exceptions, patients' BP was not measured. A patient felt that measuring the BP was unnecessary, saying he had measured it himself on a daily basis for 8 weeks: In cases in which professionals measured the BP during the follow-up visit, this was done to check whether it was consistent with the value measured by the patients at home. If the value was normal, this was used to make the patients feel calm and to assure them that everything was going well.
I was a bit surprised, because some of my patients have had lower measurements [of blood pressure] at the clinic than in the study, where they had higher measurements.
[ Professional 5] Professionals suggested that the system could be valuable for patients who might experience stress when their BP is measured in a clinical environment. On the other hand, it was said that the system might increase the levels of stress if BP is measured too frequently. This might also lead to an unnecessary increase in the diagnosis and treatment of hypertension.
Both patients and professionals mentioned the issue of lack of time. From the patients' perspective, this concerned not being able to log on to the computer and check the graphs in the way they wanted. Professionals cited the risk of there being a lack of time during follow-up visits if the visit took a bit longer than usual and the risk that there was no time for preparation on their side. In line with this, professionals brought up the issue that they did not have enough time to log on and check the values of patients' self-reported data. They also suggested that it would be useful to have reminders in case there were self-reported data that urgently needed to be viewed due to an extreme BP level, for example.
The professionals also raised an issue regarding the need for the system to be integrated into the general technical infrastructure in health care. This is of course related to partly technical and partly organizational issues.
Discussion
In concordance with our previous study, 21 the patients appreciated the self-management system. Particularly, the interactive part of the mobile phone-based system was valued by the professionals. It gave insight into how daily life activities influenced BP and helped motivate a healthy lifestyle. The professionals also appreciated the system, especially the active role of the patients. However, they also expressed critical viewpoints, such as a lack of time as a limiting factor during as well as between patient encounters needing to be dealt with in a better way. Equally important are the challenges involved with the system being adopted in clinical practice: the expressed need to further develop the graphs, the educational role of professionals and the reorganization of care to fully benefit from the technology. As reported earlier, 21 the interactive mobile phone-based system gave insights that increased motivation to follow the recommended treatment, ie, adherence, which also was obvious in this study.
The implementation of new systems must be done in an evidence-based way. To better fulfill the objective of hypertension care, an active involvement of patients has to be developed. 10, 29 However, self-management is a complex issue. In accordance with van de Bovenkamp and Dwarswaard, 30 we argue that it relates to the norms and values of patients and professionals, as well as to underlying health care policies regarding the role of self-management in health care. Unrelated to the normative nature of the concept of self-management, it is important to study the more mundane aspects of how patients are able to handle their health problems with the support of new technology, along with support from professionals, as well as to take into account such practice-based experiences. 31 In sum, we have studied a common chronic condition and believe that the results and design of the mobile phone-based platform, in collaboration with patients, can be transferred to other types of diagnoses with a potential for self-management.
Furthermore, a more detailed conclusion we can draw from this study is that the patients were eager to test, and saw several possibilities in using, the system. To be able to see relations between symptoms -for example, stress and well-being -as well as signs, BP and pulse were highly motivational for the patients. The way to visualize these relations was new to both patients and professionals. The patients became aware of their increased responsibility for their own health. However, the professionals often had a different, somewhat more critical, perspective. They met with several patients with hypertension and questioned how they could manage and meet to the expectations of the group of patients using the system. They focused more on details in the capacity of the system and issues of how their role and responsibility might change. Therefore, the new active role of the patients when they come to an appointment with their own self-reports gives rise to expectations for a well-prepared professional who has analyzed the collected data. To meet these experiences and challenges, the welldocumented agenda-driven structure of consultations 32 has to be broken. As shown by Fletcher et al, 33 self-monitoring of BP has the capacity to bridge a potential gap in the traditional patient-clinician relationship. The roles of patients and professionals have to be changed, and demanding activities related to a reorganization of care have to be performed. The system must be relevant and sustainable and add value to the clinical routines in a regular environment rather than simply being part of a pilot study. 19 The importance of seamless hypertension care with a continuously well-controlled BP, knowledge 34 not only at follow-up visits, will be possible with the "Quantified Self" health approach using mobile digital devices. 35 In this manner, through our practical experiences, we contribute to a debate that views individuals either as capable and rational health care consumers through the means of technology or as victims of agendas related to an excessive ambition to save costs through self-management. 31 The role of the patients thus has to change. A systematic review 33 concluded that the self-measurement of BP was successful in facilitating the interaction and bridging the gap in the patient-professional relationship, also reported by Flynn et al. 36 Furthermore, a thematic synthesis regarding self-management support from the perspective of the patient emphasizes the importance of a relationship based on partnership. 7 Both patients and professionals in our study believed that the system enabled increased efficiency in care and that it could save resources. As Piette et al 37 have pointed out, mHealth program should be based on the patient's unique and changing needs. In the context of our study, this means that the need for a reorganization of care regarding clinic visits and the continuous responsibility of professionals to engage in patient-reported data must be addressed as a way of safeguarding the interest in use and adoption. 19 Continuous adjustment and translation of generic systems to local practices are also of importance for adoption. 38 Thus, the challenges detected in our study involve a detailed repertoire of both organizational and technological issues. 11 Regarding the latter type of challenge, both patients and professionals mentioned aspects more closely related to their use of the system and its qualities concerning, for example, the visualization of the graphs and the option to tailor the system to personal needs. If this challenge is addressed, the users do not have to "put up with" deficits in system design but will perceive that it becomes easier to use over time due to a customization to user needs and increased usability. 19 A no less important technological challenge is the need to handle the experienced need to align the system into the current and future technological infrastructure in health care. Despite the seemingly "lightness" of a mobile phonebased system, this does not mean that it can be seen as viable for a more loosely coupled connection to infrastructure, as argued in a recent research. 39 Instead, adoption in regular care would be easier if the system became part of a standard infrastructure presented in national mHealth innovation programs in, for example, primary care.
strengths and limitations of the study
A particular strength of this study was its inclusion of both patient and professional views, as previous qualitative studies have tended to focus on only one of the involved parties. By studying the two groups at the same time, with similar questions, we bring both stakeholders' perspectives on experiences, expectations and challenges. In this manner, we see how patient and professional users perceive the system in clinical practice -the detailed experiences of which are decisive, we argue, for taking relevant action in further development to create sustainable engagement with users 19 in order to accomplish adoption and actual use. The design, validation of items and evaluation of the system were done in close cooperation with the patients and professionals. The interactive mobile phone-based system used is robust and not dependent on the technical platform. The patients could use their own mobile phone (with platforms such as Java Micro Edition, iOS, Android and Windows Phone).
There are a number of limitations to the study. The participants were mainly well-educated and of Swedish origin, why sample bias in relation to lack of cultural diversity in the sample needs to be considered. A further limitation may be that only the most interested, adherent patients with a habit of using their mobile phone and eager to improve their health participated in this study. Another challenge may be that older people have difficulties to use new technology. It has, however, recently been reported that the elderly in Sweden are frequent users of the Internet. In the year of 2017, the first time a majority (56%) of the oldest age group, 76 years or older, used the Internet. 40 The development of mobile phones with larger screens and buttons facilitates the use of mobile phones for elderly with visual and manual difficulties. The developed system has shown support for patients to become autonomous and take on extended responsibility for their health. 41 implications for clinical practice and future research
The results provide a rich account of opportunities based on actual user experiences, but we argue that the challenges and problematic aspects are of even more importance in further research, as well as on the path to accomplishing adoption. Through this valuable user input, 19 we can see that details in the design and functionality of the visualization and features for interacting with the system in practical use must be addressed as a first step but, through insights from professionals, that changes are needed in order to align it to the technical infrastructure in health care. In fact, changes related to, for example, visualization and technical infrastructure will be part of an emergent further step in our research program. However, adoption in general, 11 as well as with the specific intention to accomplish the partnership between patients and professionals in person-centered care in particular, comprises organizational aspects that in this study involve the interaction between home and clinical environments. To improve chronic illness care, Kawi 6 pointed out that self-management support needs systematic implementation, evaluation and research in order to guide health care providers, clinics and organizations in future development. Our research emphasizes the important aspect of the alliance between patients and professionals, as well as issues related to responsibilities and time spent on activities to measure and verify the results herein. It is not the technology itself that makes this difference, but how the system is put to use -adopted -and how relevantly the system as a whole responds to the patient communication of BP, symptoms and well-being. manner, the system may have an important role to play in person-centered care.
The study has been performed in authentic clinical practice. In Sweden, physicians and nurses are working together on the follow-up of patients with hypertension. The premises for the consultation of the interactive mobile phone-based system were completely new regardless of profession. The potential differences between physicians and nurses in relation to patient consultations might be of interest, but not a focus of this analysis. However, it might be a topic of interest for further research.
Conclusion
For the development of a sustainable and person-centered support system to be adopted in daily life, it is important to study the mundane, practice-based aspects of how patients and professionals use and evaluate new technology. An adjustment of the organization of care and an extension of the educational role of professionals to fully benefit the technology would facilitate adoption in clinical practice. Adoption would also be enabled by the potential to integrate the system into the general technical infrastructure. Taking increased responsibility as a patient, by understanding factors affecting one's well-being, was reported in this study as an enabling factor for a more effective care. Documentation and visualization of patients' self-reports and the possibilities to communicate these with professionals may be a significant resource for person-centered care.
